a2 United States Patent

Ludwig

US009626023B2

10) Patent No.: US 9,626,023 B2
45) Date of Patent: Apr. 18,2017

(54)

(735)

(73)

")

@

(22)

(65)

(60)

(1)

(52)

(58)

(56)

LED/OLED ARRAY APPROACH TO
INTEGRATED DISPLAY,
LENSLESS-CAMERA, AND TOUCH-SCREEN
USER INTERFACE DEVICES AND
ASSOCIATED PROCESSORS

Inventor: Lester F. Ludwig, Belmont, CA (US)

Assignee: Lester F. Ludwig, San Antonio, TX
(US)

Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 35 days.

Appl. No.: 13/180,345
Filed:  Jul 11, 2011

Prior Publication Data
US 2012/0006978 Al Jan. 12, 2012
Related U.S. Application Data

Provisional application No. 61/363,181, filed on Jul.
9, 2010.

Int. CL.

G09G 3/32 (2016.01)

GOG6F 3/041 (2006.01)

U.S. CL

CPC e, GO6F 3/0412 (2013.01)
Field of Classification Search

CPC o GOG6F 3/0412
USPC e 250/221; 345/82, 83

See application file for complete search history.

References Cited

U.S. PATENT DOCUMENTS

4,748,676 A 5/1988 Miyagawa
4,899,137 A 2/1990 Behrens et al.

5,237,647 A 8/1993 Roberts et al.
5,270,711 A 12/1993 Knapp
5,292,999 A 3/1994 Tumura

(Continued)

FOREIGN PATENT DOCUMENTS

EP 0574 213 B1  12/1993
WO WO 99/38324 *7/1999

OTHER PUBLICATIONS

Dulberg, M. S., et al. An Imprecise Mouse Gesture for the Fast
Activation of Controls, IOS Press, Aug. 1999, [online] [retrieved on
Jul. 9, 2013] URL: http://www.csc.ncsu.edw/faculty/stamant/papers/
interact.pdf.gz, 10 pgs.

(Continued)

Primary Examiner — Thanh Luu
(74) Attorney, Agent, or Firm — Procopio, Cory,
Hargreaves & Savitch LLP

(57) ABSTRACT

A system for implementing a display which also serves as
one or more of a tactile user interface touchscreen, light field
sensor, proximate hand gesture sensor, and lensless imaging
camera. In an implementation, an OLED array can be used
for light sensing as well as light emission functions. In one
implementation a single OLED array is used as the only
optoelectronic user interface element in the system. In
another implementation two OLED arrays are used, each
performing and/or optimized from different functions. In
another implementation, an LCD and an OLED array are
used in various configurations. The resulting arrangements
allow for sharing of both optoelectric devices as well as
associated electronics and computational processors, and are
accordingly advantageous for use in handheld devices such
as cellphone, smartphones, PDAs, tablet computers, and
other such devices.
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